The vitamin contents of human milk from well-nour ished women and the respective intakes of their exclu sively breast-fed infants provide a primary knowledge base for estimates of infant vitamin requirements and recommended levels of intakes and for the formulation of human milk substitutes (1, 2). However, information is lacking regarding the normal changes in vitamin concentrations during lactation. One reason for this is that little data about "mother's milk" is available that can be used for reference. Numerous excellent studies have measured the vitamin components of human milk (3-32), but some of the data that could be used for com parison of samples has been limited because researchers often used pooled milk samples and did not have a well defined population. Therefore, data that allows reliable comparison studies is not available.
Furthermore, there have been a few comprehensive studies regarding the composition of breast milk from Japanese women, but all of these were performed before 1990 (33, 34). Recent and substantial changes in the eating habits of Japanese people, such as the increased *To whom correspondence should be addressed . 
RESULTS
The average contents of fat-soluble and water-soluble vitamins in human milk samples are presented in Tables 1 and 2 .
Although a large number of samples were obtained for group A (691 samples), and the contents of each sample were analyzed individually, the number of sam ples analyzed for each component was somewhat smaller due to various problems in the analytical proce dures, such as insufficient sample volume.
We compared the data between milk samples col lected in two different periods, namely summer and Tables 3 and 4 . Although there were large variations in the sample numbers obtained at dif ferent lactation stages, the magnitude of the standard deviation of nutrient levels was almost the same at all stages.
The concentration of water-soluble vitamins in human milk showed variations due to stage of lacta tion, and accordingly these vitamins could be roughly classified into 3 groups: 1) levels increased as lactation stage increased: vitamin B1, vitamin B2 (riboflavin), and vitamin B6; 2) levels decreased as lactation stage (44) . We compared the results of vitamin D con tent with sampling information, but found that the con centration in mature milk was not affected by the sea son and/or region in Japan because of their large standard deviations (data not shown). Although the vitamin D content in mother's milk is known to be extremely low, and quantification itself is very difficult, the large variations in vitamin D concentration that we observed may have been related to the mother's condi tion.
We believe that our results are of importance in the setting of an Estimated Average Requirement of vita mins for infant nutrition in Japan. But knowledge of contents and forms of the vitamins secreted and factors capable of having an impact is still far from complete. For instance, little is known about the quantity of nutri ents that infants take in because we were unable to acquire information about the volume of each milk sample in our research. Moreover, neither maternal plasma content nor vitamin content in the maternal diet was examined. We hope to further study these points in the future. Changes continue to be made to infant formulas, and these changes generally result in products with compositions and functions closer to those of human milk, At present we can only suggest that investigators be aware that the potential exists for variation in milk composition depending on lactation period.
CONCLUSION
In summary, our results largely agree with previous reports about the composition of human milk. We con firmed that the composition of human milk is affected by factors such as stage of lactation, and varies depend ing on the individual. 
